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Breast MRI as a Problem Solving Tool in Paget’s
Disease of the Nipple

Gudrun Peters®*, Mary Self®, Anne Lynch¢, Lynne Brothers?

Abstract

Paget’s disease of the nipple is a rare breast malignancy. It is usual-
ly, but not always, associated with an underlying ductal carcinoma
in situ or invasive ductal carcinoma. Conventional breast imaging
studies often fail to detect underlying breast malignancy when pres-
ent. The following article will discuss the role of breast MRI as a
problem solving tool in Paget’s disease of the nipple-areolar com-
plex in patients with no abnormality on clinical examination and
normal mammography.
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Introduction

Paget’s disease of the nipple is a rare malignancy of the
breast accounting for 2% to 3% of breast cancers [1, 2]. It is
characterized by infiltration of the nipple-areolar complex by
adenocarcinoma cells [1, 3]. Clinically, patients present with
eczematous changes of the nipple. If Paget’s disease is sus-
pected, a skin punch biopsy is performed to obtain a diagno-
sis. Often, but not always, Paget’s disease of the nipple is as-
sociated with underlying ductal carcinoma in situ (DCIS) or
an invasive ductal carcinoma and the underlying malignancy
is in the majority of cases contiguous with Paget’s disease
of the nipple [2-4]. Conventional imaging may not detect an
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underlying malignancy in as many as 65% of cases [4]. More
recently, breast MRI has been identified as a modality which
may improve detection of clinically and mammographically
occult breast malignancies associated with Paget’s disease
[2-5]. We present a case of confirmed Paget’s disease of the
nipple with no abnormality on clinical examination and a
normal mammogram. The role of breast MRI as a decision
making tool in treatment planning is discussed.

Case Report

A 58 year old woman was referred for diagnostic workup of
biopsy-proven Paget’s disease of the nipple-areolar complex.
The patient had a history of an open excision biopsy for mi-
crocalcification in the right upper inner quadrant 2 years pri-
or to the current presentation with Paget’s disease. Amongst
benign breast changes a 2 mm focus of high grade ductal
carcinoma in-situ was found. She was otherwise healthy and
in particular, had no other known malignancy.

Annual surveillance breast imaging with mammogra-
phy between 2010 and her presentation with Paget’s disease

Figure 1. Axial fat-supressed T1-weighted image showing
non-mass-like enhancement in the outer central right breast,
prepectoral region (large arrows) and unilateral nipple en-
hancement on the right, in keeping with the known diagnosis
of Paget’s disease of the nipple (small arrow).
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Figure 2. Axial non-fat-supressed T1-weighted image with
MRI visible obturator in position, confirming correct needle
position.

had been normal apart from post-surgical changes. She had
a repeat mammogram at the time of referral, showing no
evidence of suspicious microcalcification, architectural dis-
tortion or mass lesions. Ultrasound of the right breast was
normal. After discussion with the referring breast surgeon,
breast MRI was performed for further assessment.

MR imaging

The MRI study was undertaken on a 1.5T Magnetom Espree
scanner (Siemens, Erlangen, Germany) with a dedicated 8
channel breast coil. T1-weighted coronal pre-contrast im-
ages were obtained to assess the axillary and supraclavicular
lymph nodes (repetition time: 483 ms, echo time: 13 ms, slice
thickness: 4 mm). Pre-contrast T2-weighted turbo spin echo
sequences were also carried out (repetition time: 5030 ms,
echo time: 117 ms, slice thickness: 3 mm). A dynamic T1-
weighted study with fat suppression before and four times
after administration of 0.1 mmol kg of gadolinium-DTPA
was performed (repetition time: 4.73 ms, echo time: 1.83 ms,
slice thickness: 1.2 mm, acquisition time per sequence 90 s).
Post processing procedures included obtaining subtraction
images and multiplanar reconstructions (MPR).

The MRI scan showed unilateral nipple enhancement on
the right in keeping with the biopsy-proven Paget’s disease
of the nipple. There was no mass-like enhancement, but uni-
lateral non-mass-like enhancement was noted in the outer
central right breast, prepectoral region (Fig. 1). Given the
known right nipple Paget’s disease, it was considered pru-
dent to perform an MRI-guided biopsy of the non-mass-like
enhancement. The biopsy was carried out with a SenoRx En-
Cor breast biopsy system (Bard Biopsy Systems-Tempe, AZ)
(Fig. 2). Twelve 10G samples were retrieved and a marker
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Figure 3. Axial fat-supressed T1-weighted image post biopsy
confirms a cavity in the area of previous non-mass like en-
hancement in the outer central right breast, prepectoral region.

deployed. A post biopsy scan confirmed a cavity in the area
of concern (Fig. 3). Histopathology showed benign prolif-
erative breast disease including adenosis, and no evidence
of malignancy.

The patient is now scheduled for breast-conserving surgery.

Discussion

Paget’s disease of the nipple accounts for approximately
2% to 3% of breast malignancy [1, 2]. Planning appropriate
treatment for Paget’s disease has historically posed a chal-
lenge for surgeons because there is a high rate (67-100% of
cases) of associated underlying malignancy in [3], which is
frequently occult on mammography and ultrasound. Simi-
larly, the absence of a palpable mass in Paget’s disease may
indicate the absence of underlying breast malignancy, but
more likely indicates that disease is confined to the ductal
system (DCIS) [2]. Recently, breast MRI has emerged as a
staging tool that can detect otherwise occult malignancy in
these patients [1, 2, 3, 5].

Although breast MRI is known to have very high sensi-
tivity in this clinical setting, false positive findings can also
occur resulting in a lower specificity [6-8]. In patients with
newly diagnosed breast malignancy, including Paget’s dis-
ease of the nipple, any asymmetric enhancement should be
considered suspicious for further disease [2], and an MR-
guided biopsy should be performed to obtain a tissue diag-
nosis if not seen on a “second-look” ultrasound. In particu-
lar, an MRI finding of unilateral non-mass-like enhancement
with segmental or ductal distribution and granular internal
enhancement is suspicious for associated DCIS [9]. Unfor-
tunately, non-mass-like enhancement is also the major cause
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of false positive MR findings [7]. In this case, unilateral non-
mass-like enhancement away from the nipple on the affected
side prompted MRI-guided biopsy. Histology showed be-
nign proliferative breast disease, which was considered con-
cordant with MRI appearances as it is a known MRI mimic
of DCIS. Excluding an associated underlying malignancy
provided the referring surgeon in this case with important
diagnostic information, and allowed appropriate treatment
planning.

Conclusion

Paget’s disease of the nipple-areolar complex is a rare breast
malignancy with a high rate of associated underlying dis-
ease, in which conventional breast imaging with mammog-
raphy and ultrasound is often normal. Breast MRI is useful
as an additional staging tool in this setting, to detect other-
wise occult associated ductal carcinoma in situ or invasive
malignancy. Breast MRI is also able to exclude underlying
malignancy in Paget’s disease, so that breast conservation
surgery can be considered as a treatment option. However, as
the specificity of MR for detection of breast malignancy still
lags behind sensitivity, MRI biopsy capability is essential to
allow assessment of MRI-only detected lesions.
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